
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



§ SI S 

Application Number 



10-2003-0007547 



i s y 1 °J 

Date of Application 



2003 a 021! 06SJ 
FEB 06, 2003 



Applicant (s) 



21 




SAMSUNG ELECTRONICS CO. 



LTD. 



2003 



06 



m 



10 



I 

1020030007547 



[AH US] 
[^£!XH] 

[9S] 

[gg}oi3H] 
[CHBIC1] 
[38] 

[CHd|oi3H] 

[^eje^emi 

[^31 

[^eiM^sj 



#^ 2003/6/11 

^gg!AH 
2003.02.06 

P^5HI ^2)1 01 AH 3>|#g Ahgo^ ttESI S3 
£IS°I Uli^S 3! 3011 XII 2 9 

Method of fabricating a semiconductor integrated 
circuit using a selective disposable spacer technique 
and semiconductor integrated circuit fabricated thereby 

&<g&X\ ^£l Af 
1-1998-104271-3 

9-1998-000642-5 
2000-054081-9 

-4*. o ^ 

S0NG.YUN HEUB 

620121-1690411 

442-470 

^siai ti? s§§ ss dfs s£!oh&m 

3 14- 1003s 
KR 

LEE, SANG EUN 

671118-1074512 

440-330 

^S!A| 544&1AI ss^aoie^onn- 

M 106= 1 202S 

KR 

S^ 1 



62-1 



1020030007547 



mX[: 2003/6/11 



[§¥A|#] 



42^£i §011 s\m mm® *H60£°i ^ 
on 2\m m^&M m %=?mu a. cubi ei 

UI-AJ-^ (OJ ) 



20 
45 
0 



2 
>l 



29,000 S! 

45,000 S! 
0 

1,261,000 S 



36 & 
1,335,000 

1. fi^/d- SA||Ai(£^)_1 



62-2 



1020030007547 2003/6/11 

TllolH ^*Rr 3# ^"71 7flo]B 3fl^i# *}°)S>) ^^Ir^r *fll ^ 

* 3Hr ^]l 7fl^- ^ ^-71 *fll ^Jitf ^ *j} 2 ^ ^ 2 7 fl^5. ^^4. ^"71 
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HLrS.*!) ^ ^ s) S{Method of fabricating a semiconductor integrated circuit 
using a selective disposable spacer technique and semiconductor integrated circuit 
fabricated thereby} 

-£ l^r £ *r-E- SL£*ll l^^t ^iEolcf . 

£ 2a £ 14afe S. 1^ I -1^1 4^ £ ^*HH *r^- *K£*fl 

£ 2b i 14b^r £ 1^1 n-n<Hl 4er £ ^3 -M^HH u^e. a> £ ^ 

,£ 2c Ml^l £ 14c ^ £ 1^ ni-moll ^ ^aHH a}-;^] ^jr] 

£ 2d £ Ud^r £ IS] IV-rV°fl cfSr ^- ^^Sl ^HH 4^- 



62-4 



1020030007547 2003/6/11 
[^S] -SHU* ^tg] 

iL^. ^1* ^7) 2.i H^^liBH-^ ^ ^^£(high integration density), 

^i^^S-dow power consumption) ^ ^^-^^C low operating voltage)* 5> 

o] 7^>s]o^ ^-71 ti>£^ ^^(malfunction)* -fr^l ^lt}. 

^^fl^r^f. °1 ^-r-°fl , ^7l 711 °1H #^M- ^ ^7l $.7}^9l 7^ 

*S"°1 #7>^>J1 ( #7) S.i HS£^^Ei-i-^ Al 51^(^1* 1;^, ^ M ^ 

* 7fl^fr>7] ^Be^H-El 7l#(SALICIDE technique; self-aligned silicide 
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technique) ^ <f o| ^a/c5))oj ^2i7} <$7] S-±l H^^liE^S] ^B] 

6,043,537^^1 3 1 ^elAfoi^s- A}-g-^ o}wj|tq.E. nfls.^ ^ 4^7} ^ zl 

(Embedded memory logic device using self-aligned silicide and manufacturing 
method therefor)"^ ^ll^S *l(Jun) 7lM^ oicf. r^s.*] 

6,043,537^1 tcj-^. tfVE^ 7 }.^ ^tg.*} o_ ^ ^ o^o] ^ ^s}^ 

Aj-71 tq^ ^ ^efloi eg 0=1 ^ ^^slS. ^ofl $)S.eKM- % TflolB #^r« 

7>S.^e £ S. ^^JI, Aj- 7 ] 711 olB #^€-8: ^71 vfl ^ 

71-5*1 jUiJll. t^sji}. o^A], Aj- 7 ] ^jc^cl^ ^ 711 ole ^^M"* °l£r 
^ A>-§-^ Aj- 7 ] vflo]] oj-a-^ ^ol^H 7i^£ 

i^/^eflol <3<^#-g- ^tH}. Aj- 7l ^ cH^o] c§<* tfl^ Aj- 7 ] z| ^ 

^^^s-o,] ^ JELeflo] o}-^^ ^1 ^ ^2 T^JE <g^#°] ^ 

^"71 afli ^ ^12 ^^.^ ^^Ir-g- -^#^1 ^£e]*l ici= ^^^1 
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*1^H 3flH£r <#7] afil ^ *fl2 7^51 ^^1"^ #JfL6|| ^A^t}. #71 3E£5fl 

#71 flS-SKl* £ TflojH ^# #ofl ^lol^S-o] ^^^uf. ZieiM-, #71 

*fll 91 *fl2 7l^£ #21 #71 ^H-H^te # 7 ) ^sefl^^B 

7)H*}^ &^r4, °H ^71 *fll ^ ^12 T^JE 

^^-s. #oii Afl^A>olc aj-^ 3flEil-( S alicide bloking patterns) ^ ^5)1°H 

^ ^"71 ISefl^liB sflBi^- *fl7RV *o]) t # 7 i ^ = ^o]s. ) # 7] 

71MH #7l ^S^Hl" ^ #71 ^ElA>ol^ aj-^1 ^E^s.^- o^^<y n}^^ 

A >-§"^H ^71 #^^^1- tflofl ol^-s.^- ^ojSH j7^£ i^/H.E^J °§*1# 

^tb^. II ^-71 ^^315. vflS] #71 #^<^#ofl ^1-2-^/ 

c^o] cg^s-ol ^71 ^ c^eflol <$o3 ^ # 7] %^^^So)l <gc]c|^ 

51 ^ cg^ol tg#^t}. 

3l^r3H, <£k)k]*§°) ^iL^i/JEiell*] ^^1:^; uVe^I^o) ^ ^Hl 

#^r«M- ^"71 ^n-^ <l*iel*H ^ ^elAfoj^nKg. zl ^h}, 

A o V 7l ^^r°l = ^ # 7 j ^JE.5}o]S. ) a o > 7 ) ^ ceflo] # 7 j ^ojE ^ 

^-i- ^ A o V 7l ifl^ #71 4i^i/=Ell<y cg^s. #o|] AjE«^ O.^ 

4*1 ^-71 ^§Lel*l ^=1-, ^ #71 afll ^ ^12 7-1 ^£ <§ctf 

# A oH] ^ #7l ^ ^elAj-OjCDl-ol ^Aj£]^ ^Cf. 

o. S; #71 nl^-s-s] ^16,043,537^^] 145.13, # 7 1 ^SS^l tJEL 3^i-§: 
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<13> o]ofl b]^, # 7 ] ^H^S-^ 6\^6\ 7\7}^ ^*Rr *&^°] 

<14> H^M-, #71 ^^^-1-4- ^ tifl^d* ?i^ol ^ ^0>^^ ( # 7 ] ^>7| 

^7flofl 7l°l*M ^7^1 stench ojofl n}-^ t^aL^-fr i3|H<*l (disposable 
spacer )* A r -8-*M ^^^^ U^l^l «V ^cf. 

<15> ZL^oflJE #71 tq^S^l- i*|°H* -H^^ #Hfl^l ^l2-5l4l7>^ ^ 

<16> -M. wv^ol ol=Jl7l- ^ 7l#3 A]Sl^-i- 7fl^Al^ ^ o}^ Ailfl^ 

7-1^ 7l#(selective disposable spacer technique)-!: ^>-S-^V<^ QS.^ 

<17> £ °l^-^> *rfe 4€- 71 4^1^ ^ol^ 7r 3# ^ 

oj^ Ajin^ cl^5L7^ +3\}o}*\ 7l#-g- Af-g-^a^ ^3 nfls.^ di*}* *H2*} 

^ ^ ZLofl Sl^fl afl^ ZL^^ *fl5L5l^r!- *fl^*Rr Cfl 

<18> #71 7l#3 4^11- 0)^7] ^*r°3 M. ig-t^ HV £ ^1 ^^2)5.^ ^^OJ-^ ZLofl 
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#7l tiV£*)l 3.^ ^l^^^r «VS.^7l^ ih^^^oll ^V-g-iil^ 

^ ^ *fl2 tlr^Rr ^ i^Vcf. #71 *fll 3^<8^-g- 7}S^&| 4 

T7«2] afll ag^^. TflojE Sfl^ll-ol ^^tf. #71 afll TflolH Sfl^l- <^#£r 

Cf. #71 2fll 711^-9-^ 2l«fl }xi#^ #71 ^7}-g-El<2}va- A] 1» ^ 0_^. #7l ^2 

^cgcrt^ 7 }S.^Z\ 2112 Tflol^ jrfl^ol ^#^Cf. #71 2fl2 TllolH 3flElo) <£ ^ofl o} 

*l«Hr -*7l 2fl2 «-#<^^o)l 7^51 -fc^/E.^ ^l"* #7} 2fl2 7fl^ 

SI ^ * #71 2)12 TflolB ^ #^ ^sflolA^^- ^#^1}. olnfl, # 7 1 2fl 1 

711^1" *fl^Hir #71 iffHolA^S-4 ^ ^.X\d\] f§S$Qtl. #71 2112 

<8 #71 4i^.i/=Sll«a ^^l-oll ol^Kr JL^-S. ±.SL^/^)}°1 

* ^"71 21 ^£ i^.^/=ell-y $ #71 .H^JE 4i^.>i/^5ll^l <^^#* 

^Wxr <^^^ ^^/=eflo] cg^^o. tg^cf. o}o]X) t # 7 1 i^olA^S-^. ^ 
Tl^H ^71 2112 7fl^^l ^ ^ #71 2112 711 olB ^#^1^14. #7l ^ 

^1 °1 w^r 211 71 ^ ^-91 #71 2)11 7 fl^- tfl^l s|Afl^€ ^H^nv afl ^ ol ^^cf. 
#7l ejAfl^ i^olA-m- 5flE}-g- «KE*ll7l:&<il ^ #ofl S-^c^-^ ^zl-7^1^ 

4 V 7l 2112 TflolH n^-i: ^^^7l ^H, #71 211 1 7fl^p-^-<Hl £]*fl E.#^ #7l 
31 7l^ &t£o]] el-^l ^Eflal( line-shaped) *fll «3^-§- ^W-. °H^, #7l 

2112 7fl-=M^ Sl«H #71 2lU #^cg<*o} s ^oil m ^Eflsl (island-shaped) 2fl2 

1-^1- <3^# ^ #71 211 1 ^ 2112 1-^1- ^^1-^ ol^--og ^ o. A> _g. 

*W ^Hl ^E Sicf. 
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<2i> #7] i&HXl 33*l3.fe i&JEXM^ #X1 3#s)<H XI 1 ^ XI 2 *^<8^-M- 

^ ^S-Bl^-g- 5L^rf. #7l XI 1 7>5.^ei 4^7^ x]l ^*D*V XM 

H Sfl^l-O] «fl^]^Cf. #7l ^! TljojE A>ol^ cgcd-i-^ XI 1 ^r* ^ XI 1 7fl 

^4 ^ XU €• XI 2 XI 2 ^#€*}. #7l XI 2 =&#<8^ 

* 7>3.33 XI 2 XMH. Xm<X ttfl^l€^. ^7) X]l 7fl^Mr e)Xl^€ ^XM^ 
0.5L XI fl*^. #7l XI 2 XHB sfl^sl <# go)] 3*l*Rr # 7 1 xl 2 «r#<3^Xl <£t\t\ 
*§2) iLSL^/B.z]}o] <m^o) ^#^4. #71 E]X1^€ iXlolA-^DV afl^ ^ #71 <*v]v) 
$g] ^.2.^/3= efl<£] <8^#-§- ^ i&EXM^sl -Ei^*}- ^z|7-lxln|o. s 
^14. 

<22> OHI #71 XU 7fl^ *HM #71 «K£Xl7mSl S^Xl ^ ^Bfl<3l XU 

^^1 «§#€^. 5Eth #71 X|2 7fl^ A 0 V 7 | XI 1 %#^^^1 M 

^Bfl^l xl 2 !r^# ^^ol ^#^cf. £:X3-°-S., #71 XU #71 B^Xli 

<23> #71 7] -^ X"X1# ol^-7l £ #Hfl^ XlS.Bl^7l-Ol Xl2^ 

* ZLXl Sl«H XlS^ #51141 XI 512^71-1- Xl^W. 

<24> #71 #Sfl-l Xl£el^7fSl XlS u o V ^^: 1& ^ ^1^1 <3 <3 ^ ^€33. <3^* g±z «V 

£Xl7l^* ^u^Kr 3}^ if-tVcf. #71 ti>£Xl7l^ ^ <3 <*H ^VS-eJ^q-g- 

*H #71 >i OlXH cg<* ^ #71 ^2)^ <3<3 tflXl ^4 >t %#<3^ ?J ^^215. 

4H3<8^-i- ^71 <X XM <3<3 ^ #71 ^s\S. #X1 zj-zf 3# XM 

^(stacked gate layer) ^ XMH^>§- ^t^. #7l Xl<XB^ v -§; XI 

^N*r<X #71 ^ %#<^^sl #«.^- 7>3.*l=*r 4^7flsl 3g^*v 3^ X1<=>1H XI 
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(parallel stacked gate patterns)* H^tr^T. #71 ^f^HB ^)^# A H^I 

3Hr *U 7fl^l- ^ ^-71 *fll ^icf -g- ^2 ^ 2 7fl^^-#* 

^71 ^11 7fl^l-o11 ^)*fl ^-71 ^7>^-El^ AjiM^ ^l7i*>C|-. 

A o V 7l ^<£3S. TflojEnl-^. Aj- 7 J *^ °§ ^» Zj-Z}- 7}-5.Xl5 

*>-§-*H ^71 ^2}^ vflofl ol^-s.^- ^ol^ AV 7l 

5)5. ^^^l 7i^£ ^j^/JELeflo] ^^s-o] Aj- 7 j ^2 7fl^-!-£| 

^ #7] ^r^SlS TflolB #^o} ^tfl Aj-ofl i^]o]A^^- ^trtf. °M, ^7} *)U 7fl 

31 tl ^ ^"71 JL-^-S ^^^/£LEl]<y °J°4l-# i^sRr <^£-M^ o| iiA/n e | 

o] ^^tfCf. ^7l i^olAi^ ^Ti^H ^"71 ^2 7fl^^ A o V 7 ) 

S]S TllolB ^-g; ^#A]7jcf. Aj- 7 ) i^olAil-^ aflT^Rr J§-°V, #7] A] I 7fl 

* 5Hr «Vi^l7l^:^ ^ Aj-ofl §.jE.^-tr ^l^M^l^M: ^^r^r. 

OH C]*M, ^71 7]}o]B. #^tr *$^*}7) ^ofl, Aj- 7 ] 7fl^#ofl 

^l*fl ^o v 7l «>S.^7l^ ^ ^-71 Afl2 711^-^-1-011 #7] ^ ^ 
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<26> # 7 1 #efl41 nflS-e^Vfe ^ o^o] ^ °§^-g- £b5L*ll 7l #-g; 

5L^-*>^. ^"71 «>S.^ ^^^H i^^^-ol ^#^1}. #7l A o V 
7) <g O^Eflol <3<* £ #7] ^$3. iflofl ^ <*3 %^<3^ £ 

* tb^tbcf. # 7 1 ^ %^^^^r 7>S.^ei ^7fl^ 3^ tI] o]h sfl€€-°l ufl*l 

^Cf. #7l 7l)olB 3fl^# AHfil <3^*£- £fe ^1 7fl^l- ^ #7l 

*fll ^-i- ^ 7 fl^l-^; if-tlrcf. #7l ^3)3. #^<3<3* 7}5L 

^3\5L TflojH tifl^}^Cf. #71 *fll 7fl^l-^ ^fl^ 

#3. ^U^^. ^-7) ^3\sL TflolB #^1 <£ ^ofl ^l^Hrr #7l ^5]sL 
^1 'S^M ^^.^/=efl<y ^^^-o] ^^4. # 7 ] eMl^ ^5)1°H^ jjfl^S. ^ 
#7l <£z)v)t§$] ^$L^/ILZ]}°1 <$*\^-£ £±r te^l7l^2l ^^^1 

<27> Ojofl C-^H, #71 ^11 7fl^fS #71 «>£^7mSl S^°ll s\a] ^ 3} cq ^- 

* 41.2.^ ^^-t-o] ^#£t}. 3L*h #71 *fl2 7fl^f# ^21 #71 ^ %^<3^ S 
igofl ^ ^Eflol JBeflo] <^^-i-ol t§^t)-. #7l ^ <8^#£: # 
7l el isM*^ sfl€l-S 

<28> ol^, SL^^r %2i*\o) £ ^sl ^aH^ # efl 41 °HS.el4i7> 

1- *\)3. #^1*1 -S^^JL tb^. ^M-, ^ <^7lA^ ^^H^TT ^Hl 

1-ofl ^E)^l #J1 Cf^- igEflsL ^flS^ ^£ iL*l^, <^7H i.7fl£l^ ^^Hl 

f^i ^m. ^ sxs.^ *}7) ^ ^i^si^^m ^ ^ ^ 

^^1 Af# ^ ^^1 ifl^A^ S-efl^ ^2.El^7Hl£ ^-g-^ 4- ^Cf. £^1"^ ^ 
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4^ % JE^ 7l^r »^-ofl oicfji °I^-£)<H*m ^-M ^ 3^ 7m ^-ofl 

<29> 51 1^ *JaHH a). a ±o]i% ofljEii] i*]-^ 3g\g £ oij7 ; ^ ua, 

s. ub, £ uc ^ £ udfe AA s i^ i-i , n-n, m-m ^ rv-iv^i 4 

<30^^ £ 1, £ 14a, £ 14b, £ 14c % £ 14d» «h£3l7l#(l)£; % o] Z ]]o] 

«33(A) % %y\ H <^1<>1 <3^(A)# <3<3(B)* £tt4. A o V 7l ^ 



NMOS H^H^i^ cgoio) 7H*lcf. #7l a>£^|7]^:(l)^ db^^^^fl i^2] D -l 

°1 ofl*m4. ^"71 dM-g-el^ ^ c^efloi ^^(A) ^ ^(B) ifl<H| A 

A A]l ^ *1)2 %>8<8^*-g- # Cl ^-7) MfE]^ ^71 ^ 

°1^ 0 1 ^(A) ^ ^>7l 5. ^(BHl AA € ^^^l-CS 1^ 37c) ^ ^^sl 

5- ^^(SL 12] 37p)* tb^4. #7l ^7>^5l^ #7) *l <H ell °1 

^(A) vfl°fl H ^V^-^^(39b) ^ #7j ^^5)5. <£<3(B) ^ 

35. i:7>^-sl^(39a)^: 5L#^4. °1 ^^1, #7l iS r^-g-sl ^ v (39b)^r £ 14a<Hl £ 

X|5} tf}<2]- ^o] ^2)S ^7]-^- Si 01.(393)^ ^Vcfl^ <££r ?M 




*>4. 
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3# XMH sfl€»^ wfl^l^cf. ^-71 3^ TflolH 2fl€#(52a)^ z|z}£- ^ S 
€ 341 19a), -T"n-^]°lH(FG) , XHB #^-B-^^(47) ^ XMXl°lB 

(CG)-§- S^-*Vcf. XMXMH #^M-(CG)£- £ 1 ?| £ 14c°ll w>^- ^-o] # 

€4. SE#, ^71 ^Tl)olBl-(FG)^: ^-7) XHXHH ^^-lr(CG) ^ #7l H %<%9£q 
#(37c) A>°H 7fl7fl^Cf. ^-71 XHXMH ^i^-i-(CG)^ Zj-Zjvfr *H|3. XU * 

Xl2 XHXMH #^M-(49c, 51c)* 5^2, #7l -^-fj-7lHB#(FG)£) z]-z]--g- ^ s 
*>-¥- -¥"fMMH(21f) ^ ^ -¥~fMHH(41f)# if-*lcf. 

^7l 3f^MB sfl^il-(52a) Al-ol^ cg^^-c. ^ 3z.( S1 )o. ^ 7fl ^L 
first spaces) 32 XU ^-(SDSLcf XI 2 #(S2)* XI 2 7fl^-#( second 

spaces)* ^7} XU 7fl^f#£: ^ nv 3fl^^-(65a)S 

^n^4. ^"71 ^ol^Bj- 5flHl-(65a) <#7] ti>£Xl7l^ X^<*flfe 

XI 1 ^#(55), ^ ^* <3^«°1 tg^t}. ^^°_sL, 

A o v 7l ^-f- ^^l-(55)-& ^"71 iXM-H^ 3flEH^(65a)5. S<^*}i}. °1 

^"71 B)X^€ ^XM^ 3fl^S.( 65a )^ £ 14b ofl ^Al^ «><4 ^-o] 4I-7I ^ 
%^^^#(37c) ±X\&t>\ BVol ^]7l=l <8^#-g- at!", A o V 7l X]2 7fl^ 

Jf=- Aj- 7 j ^ *^<^^-i-(37c)^ S^ofl^ M ^Hfloj ^ 2 ^^#(57), ^ 

Hell?! ^^#0] *§^£cf. 

A oM *^^^(37p)* 7>S.^ei ^s\S, TflolB *}^-(GH afl^tf. a> 

71 ^slS 7fl°|H ^i^-(G)^ *M]5. 3#€ S}^- 7flo]E ^^-(i5 h ), XI 1 TflolH 
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#^-(41h) % A2 ^ A o]H #^r(51h)# B^cK <#7] 711 °1H ^q-(G) ^ 

^^(llb)^- Jl^i<a- TflolB ^<3^ Stt ^^<y- TlHB *I<£^H1 «fl^ ^ 

^SjB SMd<83(37pW ^i/^^1^1 ^^l-(LDD-type 

source/drain regions) °1 ^€4. 'S^^^^ iBi/B^ ^l-^ #7] 

s] 5- TflolB ^l^-(G)^ <& ^^4. >^7l <I44^ BBi/=ell°l ^ 

A^r ^7} 7fl°lB ^^"(G)ofl 7l*5L ±<L^/^]}9± ^(61) ^ #71 

*i^B 4iBi/:E= <3<3(61)°fl JL^B ±SL^/^]}°1 ^^(69)* B^Br4. 

^-71 eHl^El ^*W^ 5fl^#(65a) ^ ^"71 ^ B.£i «83*(55) a>°H ^ 
Belli ^-i+sWstress buffer oxide layer; 63)°] 7fl7fl^ ^ &t}-. #71 
^#3-^(63)^ <&#$°] ^7} ^^TllolB 4^#(52a), <#7] ^^#(57), # 

7] i^-g- 51^-1: (39a, 39b), #7l <t44^ 4i.$.i/*= 31°} ^ #7] ^M£3jB 

Tfl^m ^(G)-g- ^^4. -^71 iBefli ^^^-(63)^ #7l 5]^^ ^H^nv 
2fl€#(65a)£] ^Befli(physical stress)* ^SW^M (alleviate) W 

°H 41-7) i2H°H^ 3fl^i§(65a)^ g±r ^S.^7)^ 

^47^1^f(71)BB m^^^r. ^7l ^B^tr -^^^1^(71)^ #?>^^^ 

(73)JLS m^^l^. A J"7l ^Z^*lnK71)£r >S"7l #?_>^^^H1 tflSH ^^^^1* ^ 
i=. ^nT-o] ^o] HV^l^cf. ^5 -i-Tg, ^>7l ^ Zj-*| ^(71)^: ^5).nVQj ^ 

514. °1 ^-f^, ^71 iBefli ^^^-(63)^ #7l ^^^1^(71) ^ #7l e^li 
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1020030007547 #^ <^7>: 2003/6/11 

<37> #71 <^C^o} ^^/=ell«?l ^-g- £ #7l ^3 3. 711 o]H #^(G)£- #7l 

^^^(73) * #71 ^1^7-1^1^.(71)^: ^-^m ^^##(75)^1 £]*fl 

^4. S^V, ^"71 =eflo] <3^#(57)£- #7l f^£tiK73) # 7 1 ^47^1^(71)^- 
#^Kr ^2 ^ ^**(77W Sl^fl ^#^4. #71 = ell 61 °$ ^#(57)^1 f-eiZL 0} 

£r^r°d ^^#(78)ol ^7>S ^ Sa^. ^"71 1-e-lZL ol^-oj <g<3- (78) o. #71 

^2 ^ e^*-l:(77)4 A7]^%Qt\/^7\ ^ *)12 ^ ^«-(75, 77)^ 
*fll ^ A}2 ^ #el^L#(79a, 79b) 5. *fl^*14. #7l #^^^-(73) #ofl #7l 

Al ^ ^2 ^ #elnl-(79a, 79b)* £tt ^«11<dl-(81a, 81b)°l tifl^5}c}-. 

<38> ol^l, £ ^aHHI n}= fjfl^ ^S.El4i7l-^ ^« 0 V^-g- ^^^>7lS. 

<39> £ 2a U]*l £ 14a^r £ 1^ I - I ofl nj-e)- #j*fl^l ^lE-i-ol ji, 51 2b ^ 

*1 £ ub-b £ i^i n-n<Hi >4e} #l*fl?l ^s.-&<>iq-. atb, £ 2c tfl*l £ 

i4cb hi^i m-nH 4^ ^*fl^i <a^£S°iuL, £ 2d vji^i £ udb t 121 

iv-iv^i ^ ^-^s-i-oicf. 

<40> £ 1, £ 2a, 51 2b, 51 2c ^ 5L 2d« , P*§ ^e)^- 31 3] 

^l^m(l)* f«lt4. ^-71 tiJ:£^7l^;(l)^ ifi ^ ell °1 <S^(A) ^ ^^^5. ^^(B)* 
4 v 7l Jl^ 0 ^ B^fl^l^El <3<* BE^ Si H^] 

5L3.*}7) ^s><^ NM0S H^^l^E-1 ?A<>-3. 7^^. A oM o>£^7l^(l) #ofl Tfl 

°1B *i<3^(ll) g ^ TflolH 51*1^(15)* *>afl3. *g^th ^"71 spf TflolB 51 # 
^"(15)-^ £^5l #sl^5l^^-o. s tg#^- ^ ojc}-. #71 TflolB £^^"(15) ^ 

^"71 TflolH ^^5V(1D* 3flE^*}ol ^71 ^ o]^)o] ^^( A ) vflo) # 7 ) H J E ^] 7 |$(1) 
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* kf^l?!4. ^"71 «>£^7l^:(l) #ofl ^d^^!^ ^^^-(19) ^ 

^-B-^olH^(21)^r IMS. ^ ^71 E-| s. ^<?§^(19)£- I^^S. ^ 

<4i> £ 1, £ 3a, £ 3b, £ 3c ^ £ 3d« #2:^ , #7] ^ ^7flolH^(21) ^ 

A oM *}^- TflojH £^(15)^- g±t ^-£^71^ ^ ^-ofl <3p>*1;*1 ^(polishing 
stop layer) ^ ^£pfia D 4t ^31:4. #7] ^^x]^- ^ #7] ^En}iH 

^ 4^ ^ CVD ^sj-^ilS. ^SRr %o] v}#^is}z\. ^-71 <£*l-7i*l 

^^-7] *H ^-(buffer oxide layer)^: ^7}S. ^ $X^. ^ 

t A u^^ ^7l ^r^l^H 7l<y^ #e]^«y ^Befl^l- ;&3>M ^ iB^A 

<42> .#7] ^§-$5^, ^ -f--fMMB^(21), *}* 

IB. ^<£^(11)* 2flE-1^}^ #7l i3 <^efloi eg 
^(A) ^ 4 v 7l ^«3flS <3<3(B) iflofl zj-zj- ^ ^2 °}^H ^€-i-(33a, 33b) 

^t^. zl ^oi)-, a o v 7 ] ^jj! nj-^^f 3fliil-(33a)^ z}-z^ 3 

^a>^-^- 5)]^ (19a), ^f-fMl olH 3fl^(21a), 4J-f"&3^ 2fl^(27a), ^r^l^ ^ 

€(29a) ^ sf£4i3 ^fl€(31a)^- SL^t}jL, -#7] A}2 *}^3. n&(33b)£r 

3#€ ^<^s|- ^^(llb), e>^- TflojE SL^Bi- 2fl^(15b), ^^3}-^- 

2fl^l(27b), ^^nj- 5flli(29b) ^ <5 r .E.*r^3. 3}]^(31b)* if-^-cf. 
<43> S. 1, 5. 4a, £ 4b, £ 4c ^ £ 4d# , A o v 7) ^ <H ^(A)-^ 
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Q±r JLSefl^l^H sfl€(35)# ^7} ^^1(35) ^ <#7] *]2 H€ 

*1 v}^3. 2fl^i(33b)^- ^ D}i3tS A>-g-^H #7) S>£3fl 71^(1)^- ^Zj-SM #71 

<8<3(B) iflofl <^1«1 3. ^(preliminary peripheral circuit 

trench region; 37a)* °H A 1 , #71 iS^l^B »l|€(35)-g- ^7]^. 



<44> 5E 1, IE. 5a, 5= 5b, 3E 5c ^ S. 5d# #S*>^, #7l *fll ^ *fl2 H^*l 4^3 

sfl^i-i-(33a, 33b)# A]~g-*}o} s£ 7 ] «K£3l7l^(l)^: t±X\ ^^vy/o. 

^4, A J"7l <3^(B) #7l oflwl ^^SlS. B31*l ^^(37a)^-4 ^ 

SIS B31*l ^^(373')^ ^#£]JI, ^-71 i| oleflo] <3<*(A) ifl^l) #7l 
*1 c §^(37a , )^-4 ^ H H3]*l <8^(37b)°l ^^cj-. #7l ^ H31*l c g^(37b)^r 
-8-71 ^ <H3H ^(A) vflofl ^ «"^^^l-(37c)* tb^*>^l, #7l ^$3. H3!*l <3 
<3(37a')£r ^71 ^s\sL <3<*(B) x^H ^£35. <3 "3 (37p)* 

<45> av 7 ) ^5)^. H^l^l ^^(373')^ 3-4=- ^-^o\}^\ ^^s^S H^^] 

^r^el 7flA}Al7l7lofl qigifr go] ( su f f icient depth)# 

wf^W. »H wV§H, >a-7l <g H^l^l <3 <3 (37b)-£- ^^HH ^ 
^3^r i^-^ ^^^7loll ^ 7>7^c> tb^f. %^mSL3., 

s&7] ^^2]^. H^l^l <3^(37a')£r #7l ^ H3!*l ^^(37b)^.cf S£r %o) taf^-^§> 

<46> H^uJ- ; Aj- 7l E^i^ ^^-i-(37a' , 37b)£: £ 4a, £ 4b, JE 4c ^ £ 4cH Ji^*! 

#71 ^Se^l^g. sfl^(35)^ ^>-8-^ ^4^(a single step of etching 

process).^ ^j#^ ^5. $X^r. °1 #7] ^ e^*] cg«*(37b)£- #7l 

H^*l ^^(37a')2r 3°]!- 3Hr4. 
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<47> £ 1, £ 6a, £ 6b, £ 6c ^ £ 6d» , A}-g-*H $7] *g 

e^l <^^(37b) % #7] ^s\S. <8 3(373') vJW AA 4. ^\^A(39b) 

°d f^S. ±7}^E]A(S9a)^ *§^^yn. ^4, ^7] S>J=n>ii3. sfl^#(31a, 31b) 
£ -*7l ^^Sl^-&(39a, 39b)* *g ^ ^ *M£l<>| # 7 1 £*>*1*1^ 
(29a, 29b)-§: ^1^4. #7] 4i^e1 3"* (39a, 39b )^ £ 6a, £ 6b, 5. 6c ^ £ 
6d<Hl iL<^ tifaf go] sHi^sH ^ -^--B-TfloiB Bfl€#(2ia)2] #^£#4 * 

<48> IE 1, £ 7a, £ 7b, £ 7c ^ £ 7dWr &^}# , ^7] ^M^b}- ifl€«(29a, 

29b) ^ ^71 ^-f^S^ ^^#(273, 27b)* *fl7i*H #7l ^ ^--R-TflolB 3fl€l- 
(21a) ^ #7] 711 °m 3m (15b)* #7] ^1-7^1^ afl^s. 

(29a, 29b) ^ ^>7l ^#^21-^- sim-i-(27a, 27bH *fi7m «>£^7l^r^ ^ £ 

/ffi^. %7\ 51*1^* A oM Jf-fi-7j]ojE sMl-(21a)* ^ -t-tt 

/ TflolH ^IrUls)* ^f"4 -§-A]6fl ^^5]^. <3 3(B)* H^r ^ 7fl<>lB 

/ S-^Ulb)* ^tr4. A o v 7l #-»f -*f-fMHH 3fl^l-(41a)-ar <$7] *>Jf ".cajole ^ 
€l-(21a)^cf ^ ^* ^sJtt ^o) w>^5r>nf. 

<49> 7^1#6fl^ , Al-71 A o VJ f- ^"H-TflolH 3^fi#(41a) £ #7j afll #JjL TllolE c^nV 

(41b)* 5Hr «V3E^l7l^ #13 ^Vofl TflclH f^-fr^C inter-gate dielectric layer; 
47) ^ £^Bl-(49)* ^^W. ^-7} iE*I^(49)£r 5.^^ l"B}^£|€-^ v -° 5. 

^ sat*. 
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S. 1, 5. 8a, 5E. 8b, J£ 8c ^ 5. 8d» ^S^, ^7] Z.^(49) ^ #7l ?flo)H 
#*hfr*l^(47)-§: sfl^^^H #7l 3. (B) #7l *fll ^ ^oje 

(4ib)* n ^-4, >a-7i -t o]^\o) cg^( A ) ^hi *m xhtihb 

(49aH ^SjJI, #7j *fll ^HTflojH £^^(49a)^ *}Jfofl ^- 7 ) ?\}o]^ ^Jfc^ 
(47)°1 ^-71 XI 1 XHtIHh 3E^^(49a)-a- #5L*\)7)&<!] ^ <#o\] £ 

^ D -, V (51)t #71 £^m-(51)^r ^ U]^*J- 



(resistivity)* lE^^S ^*Rr «>^W/^1« 1"^, 

(51)£r ^€ ^ElA>olH.^ ^-o. ^ ^AfojtruVo^ fgsgig - oltf ># 7 | ^ <^ 
efl°l <83(A) ^ #7l £^^(51)^r X12 XHtIMH lE^Hl sfl^Kn., ^"71 ^^5] 
3- <3<^(B) ^7] ^^^(51)^ A]2 ^ TflolB ^fl^-W. ^71 JE*}^ 

(51)* 1^*Rr ^£ 5U4. 

-S-71 ^ c^sflol <3<*(A) t}HH, ^-71 ^ «-^7llolH 3flll#(21a), #7l ^ Y 
*XlolB 3)l€#(41a), #7) TllolH #71*^(47), #7l *Hl X]^7flo)E £^^-( 4 9a) 
^ ^-7] ^12 XHtJHh £^e]-(51)-& TflolH^-* £E*h ^"7) ^^^S 

^^(B) ^HH, #7) t^B E*i^ 2)]€(15b)^- oV-^e-H 4V 7 ] ^ ^2 ^ 

TllolH -£^si"l-(41b, 51)€- ^<£sj^ TflojenKg. 

£ 1, £. 9a, £ 9b, £ 9c ^ £ 9d* %3i^, #7] ^MB^-* sfl£^> 

^ *fll ^^t!r 3]€«-(52a), ^ 3# 7ti°]H sim»(stacked gate patterns)* 

1^^, ^71 ^#7]]olH 3fl€l:(52a)^ z*z}-g- *}-eflS 
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^ *H€(19a), ^-B-TllolH(FG), Tfloje ^^^^-(47) ^ *H<H>I1°1H ^(CG)^r if 

#7l ^MHH#(FG)^ #7l ^HtIMB ^^l-(CG) ^ #7l s& %^<3l-(37c) 
B] il^^-i-C intersections)^ cf^l ^slH , #7l «-^-7flolHl-(FG)^r #7l 

^HtIMH ^i^(CG) ^ #7l iS «-#<^#(37c) Af°H 7fl7fl^Cf. o]6fl til^c^, # 
71 ^olTflo]^ ^^l-(CG)^ #71 4. %^^^l-(37c) ^ n# ^H^ € ^r^-sl^ 
(39b) #Jf» 7>5.^mcf. #71 «-^7Ho]Bl-(FG)Sl zJ-z}-£- ^Bfls. *>Jf Jf-R- 

7llolE(2if) ^ #JjL «.o. 7] iolH(41f)l- Ifs}Jl, #71 ^HtIIoIh ^^-#(CG)5l 
^ ^#^1 *fll ^HTflolH ^(49c) ^ *ll2 ^IHtIIoIh *i^-(51c)* S^t}. 

#71 ^^TflolH 3fl€#(52a) cg^ # ^ ^ U 7 fl^§(first spaces; SO) £ 

*fl2 711 iF-¥-#( second spaces; D0)^- JL^cf. #7l ^fll 7fl^-f *(S0)£r XI 1 ^-(Sl)^ 
21" JL, #7l af|2 7fl^-i-(D0)^: #71 afll ^ *l|2 ^(S2)* 2>^c}-. #71 ^ 

^TllolB 2fllil-(52a)^: 5H=r 1^171^ #ofl ££e^liH sfl^(53)^- ^#^cf. #7l 
^(53)^ #7l <^^(B)^r #71 ^12 7fl^!-(D0)-a- £tt 

Cf. t)-Al ^SflA), #7l ISB^liB 3Efl^(53)^r #71 4 1 7fl^-ir(S0)^- 

S. 1, £ 10a, £ 10b, £ 10c ^ £ 10d» ^S^l-'S, #7l ^(53) 
* #4 d }a 2£ AV-g-sH a o v 7 ] ^ ^>^sl^-(39b)^- ^. ^^r, 

£ 10b<>fl £*1€ w V^f 2>ol, #7} 2IU 7fl^#(S0) *M #7l >g ##^^-&(37c) A>ol 

°fl #71 € H3!*l <3^CE 9b^l 37b)°l $^c|.. ^ ( Aj. 7 ) 7fl ^.«.= (S0) ^ 
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tiV^-^l-Cbottom surfaces)^: ^7) <g #^^^*(37p)# 7>S.^s^ tr)-^ ^. 

<$7] i£3l*]^H s}l€(53)^- «l^^<a af±3S ^}-g-*M >S-7l a>£^7l^r ifl6fl 
°}^-§r ^^tVcf. ZL TJ^, ^-7} afll 7fl^*(S0)<Hl £]*ti #7] 

^t^. <=>] ^-f^l, "^71 Ol^oj ^o. ^ U 7 fl^#(S0) tflS] #7) 

H B3]*l ^^H] ^-71 ^^^.(55)^ ^7l^«y T^V^ # 

i A l7]7l ^*}o} ^a> o]£-^<y ^(tilted ion implantation process)^: *HJ-*M ^ 
*]*Rr tifB^^tf. o}6\] ^-7] H^l^l <^(37b)^ ^7} -^-f- iii <3<* 

#(55)^1 ^7l^<y ^ %V-g- ^A)7l7l £|sH H 9a tfl^l £ 9d°lH ^-o] 

(52a), #7] 711 o]H :£^^M-(41b, 51b) ^ #7l H 4i7}^-^nv ( 3 9b) ^. o]£-^ol 

^a-l-S A>-g-§>^ ^71 ^11 ^ ^12 7fl^#(S0, DO) iJH ol^-s.^- ^ 

^^^s. n -#7i ^i2 7fl^#(D0)«ii £\n #71 >t 

%Ajcg^ #(37c) ^ ^igsofl ^Efl^ (island-shaped) A}2 c g^l-(57) ) ^ ^efl 

o] ^<^l-ol ^^tj.. Aj. 7 l n £l |ol ^^#(57)# ^^*>7] ^tb ol-^-oj ^ ^o> ) 
#71 ^-f- ^0^(55) tflo,] Aj-7] N ^o) ol^ol ^7}S ^^^Cf. OH] 

"4^, A oM ^-f- ^^^(55)^1 ^51^r Ci^r ^7>£H Aj- 7 1 ^ 

^^l-(55)^ ^7l^o] ^-^^cf. 
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<58> *V3g, Aj- 7 ) £EE1|7|AE sflBl(53)^: *\)7]f>}7) ^ofl, # 7 ) ^ ^<^^-(55) 

<3*(55) ^ >8-7l <83#(57)£ 1S)3 ol^-og ^-^^-( only a single step of 

ion implantation process )-=r A r-8-*r°3 ^^^l^f. 
<59> £. 1, S. 11a, S. lib, 5. 11c ^ S. lldl- ^-S^, ^7} ^s\S. 7\}o}^^- 

#7} TflolB #^-(G)^r ^-71 «-^^^(37p)^1 ^« AS. 

(15h), *fll TflojH €^"(41h) ^ *l]2 ^ TlHB ^^-(5ih)# S^tf. 

^ 0> *\%7\\°}^ 3flE^(52a), ^-71 ^^5]^ 711 ##(G) ^ #7l 

^ #(39a, 39b)# oj^og n>i 3 s-5. ^V-g-^H, <$7) #^^^l-(37c ( 37p) iflofl N^S] 
/ °l-&l-(59)^- 1>10 12 atoms/cnf ifl*l 1>10 14 atoms/cnf^ ^ S-f^S. ^ 
^ ^^f, ^s\S, %^<3^(37pHl ^^.i/^.5ll<y ^^#(61)ol ^^£f. 

<6i> £ 1, £ 12a, S. 12b, £ 12c ^ £ 12dl- &2if>}i& , <$7] ^^^/-ELEflo] 

^Sj-^Hl iflsH ^ #^«]«- ^uv f ^e]^- ^5^0.3. 

^ «>^-^*r^. ^7l ^sfloHnKg. s£ 7 ] ^(Sl)a)^^^^ #7] 

*fl2 ^(S2)^ 1/2^ *f£r if-ns. ^W-/ °H ^- 7 i am 7fl^lr(S0)^ #7l 

«y ^^#(61)^- tiVJE^l^ ^ ^<H1 efl^r ^f^KK63)-g- ^ 
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7] 7l (alleviate) ^tr^r. iB^li ^^^-(63)^- ^*bfr£<+3|-^- 

(MTO; medium temperature oxide layer CVD ^Sr^O-S. ^ ^^f. SEtb, 

A oM ileli ^^>SKH63)£: 200 A ^ ^ *|^*Rr 53 °1 w>^^>cf. 

<62> # 7 ] isHol^^-i- o] ^71 *I12 7fl^#(D0)^ ^ av 7 ] 

*1 , ^7} ^-f- <3^#(55) #71 iBefl^ ^^^-(63)^r #7l i*H^ 
(65)1- ^"71 ^ol^ni- sj|li!-(65 , )S o^s] ^^^14. <>H 

#7] =ell<y ^^#(57) £J #7l x^S. ^i/^efl^l <^^#(61) ^ #7l iS^A 
#f-&3W63)£ #7) (65)2] ^ M ^#^cf. 



4i^.^/ =01^1 ^^#(61)^ 5M. ZL^ofljE #^p-s>ji, ^-f- 

<^*(55) # 7 1 ^5J|)o}A^ 3(|^S.( 65 .)6. ^7] o]>|(65)Sl- ^Hfl 

(different configuration)* 7>*M , ^7)1 *}7]5%x] ^cf. o|o^ ( ^- 7 1 >i <H 
^^(A)-i- n&(67)-$r %^%t\^/f 7 } ££5flxli H 3fl^(67), #7l 

^5)5. 7]]olB ^(G), A o v 7l ^311^1^(65) ^ #7j ^7>^-el^(39a)* <>l£r 

°}i3tS ^>-§-*Hy4-7l ^3}S #^ c §^(37p) vflofl N^^l ol^-s-o. x 

>10 15 atoms/cnf i-H*l 5>i0 15 atoms/cnf^ JE-f^S. ^^sM ^-7] t^s. 

eflo] ^^#(61)^1 <*}^*Kr Jl^iE i^i/JEL 3)<y <^^l-(69)# ^th=h l^^l, 

_SL^/=efl<y <3<*#(69)^- S^r*}^ ^^^^^(LDD-type) ^^/^eflo] cgo*s. 0 ] ^ 
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(£ 14a £ IE 121 S2)^.cf 4^- ^13 #(S3)^r SHft}. 



<64> £ 1, £ 13a, £ 13b, £ 13c ^ 51 13d!- <#7] ISe^liH 4^(67) 

^ ^Tl^cf. <U#^°_S^A-7] ^3\)°}*](65)$r ^-ol ^-71 <iii|^^o] 

^/^-efl«y ^^1-* ^1-71 iH*H A >-§-^^- 4^1, ^71 ^t^o} ^^/^eflo] 

<$q^°) ^£ -fen] , ^3llolA^(65)^ ^71 . o^, # 7 ] i 

3H°H(65)7} JMr^^SHH ^2fl^" ^ &7l nfl^olcf. afl-I- s-o} > ^ s~$)o] 

^(65)71- ^*>^, ^^ofl^ c^jo] ^«s. (57) ^ a o v 7 ] <tclcl^o) 

^.eflo] ^Al7l7l ^^*l:2l f7[Al C-1H1 ^j-7ll7> 

ojofl a>§H ( ^-71 *fll 7 fl^*(S0) tfl^l ^- 7 1 ^lol^BV 3j)^s.( 65 .) o. 
*1 ?H ^^Cf^lb, ^"71 ^lol^nT- 3fl^s. (65 .)ol ^7l£l^ ^Jfofl f Aj- 7 1 

*fll 7fl^(S0)^l #Wl(aspect ratio)7> ^7^1 ^7}s\°] ^4~^-^o\}^\ f^^^ 
^*Rr ^ ^71 t^U 7H^#(S0) tfl^l iLol^-lr-g: ^^l?l7l nfl^-olcf. ol Ji 

<65> ^3f^^ ; s&7] ^01^(65)^ ^ ^Z^^ A>-g-^H ^11 71 Si ^ Uj-^-Z] 

*>4. ^71 ^ ^Zj-^-g, <y^KH 3 P0 4 )^- ^Alf ^ olcf. ^71 ^ ^Z]-^ 

3 ^ A o V 7l rfi^olA^ 3fl^s.(65')^r ^Sl^l 8>o}o): ^-cf. tcfel-A-l , ^Al -il z| 

ol^n| 3xfl^-i-(65a)ol ^tVc}. 
<66> a^ai^Tll^, #7l el^l^ ^^l°l^i^-' 4ldl:(65a)^- ^ «V£*fl7l^s] ^ 

^-ofl A1Z|7-1 *l^(71)-§- *&<$$±t±. ^7} ^2^7]^(71)^r ^7] ^5|1°H(65) 
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Si ^4 ^Ml^ ^^^Vcf. olofl ^.7] *fl2 7fl^#(D0)^ -S-71 *fl3 ^(S3) 

iL4 €■ *fl4 ^(S4)* ^cf. ^i^^^-(71)^ f^^^HI tfl*H Aiz^- 

^ <^M^ ^sj-ei-A^. *r &tK #7l ^^^^-(71) 

^Hl #^^<a^ v (73)* ^W/^l ^-foj], ^-71 ^H^n}- 311^1.(653)^ 

#*1H1 7l<y^H ^"71 *fll 7fl^l-(S0) i^H ^.o]«ol ^Sjif. ^ ^ ojt} 



£ 1, 51 14a, IE 14b, 51 14c ^ i 14d« , #7l f^£eK73) , #7] 

AlZ^7^1nV( 71 ) ^ Aj- 7 | AEjflA ^^L>5^(63)# sflE^^H ^7} <33(B) 

^ W. ^71 *fll ^ ^«(75)-§: ^*Rr ^ ^-71 ^SjS 7flo]H ^q-(G) ^ 

A] ^ olcf. ojo^, #7) #^^nV (7 3 )) ^ ^ nV( 71 ) ^ Aj^ AE Efl 

^ ^^5]-(63)* 4*1 Aj- 7 j c^o] ^0^(57)^ ^Al7l^ *fl2 ^ 

^**(77)^ ^"71 ^101^^(65)^ ^TloU 7l<y<5H ^"71 ^1 ^ *fl2 ^ 

^«(75, 77)^1 s-* ^-cflsl-Al^ ^ ojcf. ^uzf^ O.S., ^-s?* *|^-& ^AjzJ 

^ 5U4. 

°H1 #71 *fl2 ^ ^*«-(77)^g- -§-*M #71 JEl^ ^^s. (57 ) xflofl 

N^^ ol^rl-^- ^7>S ^<ai- ^£ sa*}. ^ ^71 ^efl<y <3<*#(57) vfl 

°fl ^"71 afl2 ^-^«(77)^ a>71^1^ ol^-^oj cg^s. (78)ol tg^t}. 

°1 e i ^ #*HzL ^^l-(78)^- ^"71 = efl^l ^^#(57)31 ^7^2) o] 

<H*1;2, #71 JELefl<y <3^#(57HH ^ ^4°!^ (junction spiking)^ !^*Rr 3-§- 
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^rfr ^-^(alternatively), A]l ^4* €-^-S-*(75) % <#7] A]2 -g-^ ^ 

^*(77)£r 15)2] ai^^^- A>-g-^H ^*H1 ^ $14. 

Tfl^NH, *fll ^ ^12 ^ €-^*-&(75, 77) iflofl ZfZf -f-^Vo] « o v^o. A> _g. 

«H *fll ^ ^12 #<*f ^ #eiZL#(79a, 79b )-|- ^^tb4. #7l 
(79a, 79b)£r ^ 

#71 ^^^(73) #°fl ^d)^-^ ^ ^^nVA ^^tb4. #7l 

SflE^H #7l ^2]jjL ^(B) ^ #71 O^M <g<*(A) xflofl ^ ^HflAl 

#(81a) ^ *fl2 ^wfl^l-(81b)* ^ #7l ^12 ^wfl-^l-(81b)^ #7l ^Ht)) 

°1B 3^M-(CG)sl #-*f-I- 7>s.^l=£^- l-efl4=l ^]£el «lBiiK]# ^ 

!>-§- tr^K A oM ale^Jf(81b)^ #71 ^2 ^4=- §eizi-i-(79b)# Jf-«H -#7l 

j=efl<y ^^l-(57)cH] ^7)*\£LSL ^^^4. #7l afll ^ ^12 ^afl^CSla, 81b)^ ^ 
Qg- X)s\^ ^^(reliable metal layer )■§- *fl^*>fe *g-<#£\ t\.v}*\ ^ 
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11 

#71 *fll ^JjL-g. 7>S^S^ 4^ 7 flS] 3g^^- TllolB 2fl^#* % 

^*>3 , ^71 *fll TflolH 2fl€# ^KN <3^#£ afll ^ ^11 7fl^ ^ ^7} 

m ^-^4 -g- *fl2 *fl2 7fl^l- ^Wj^Jl, 

^"71 ^11 7^^-^ ^^fl #7] yL£*fl7l^£) ^ ^>7l *)|2 7]]^Jfofl o] 

^#^1 ^71 *fll *^<^«o11 ^ e^o] ^Efl^Ciine-shaped) *fll 1-^1- ^ ^ 
island-shaped) *fl2 ^^^Jl, 
#7l *fl2 ^ ^ ^ 7>S^ls^ ^12 TflojE sflE^-g- ^^^zi, 

^-7] *112 7flo)B ^Ifi^ «8= £ofl ^*l*Rr ^"7) *fl2 %^^^ofl ^J^/JE. 

^■71 A]2 7j\^9] 4^** & ^"71 *fl2 TflojE ^-§- i3)HAi=- ^ 

^71 *fl2 ^^ofl Aj-71 ^J^/JELefl*] o]^^ JI^Sl ^ 

i/=efl^l <3^-I-g- ^71 a^je ^i^i/^ellol ^ a 0 >7] ji^i 

4l .2.^/^1 <J] cgOEj-i-g- i^>^ <I^c^o) ^^.^/CEflo] ^^-g- Afl^l-Ji, 
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2] 

1 Sa^, 

A o V 7] *l]l #^^^^r #71 a>£^7l^ *fll tflofl SMJ^, S?} A}2 

I^T 1 * 3] 

4 1 ^Hl £M>H, 

41 

*1) l 91°)*\, 

^7} A}\ 7^^-o\\ 9]^ ^7) ^7>^e] ^ AJbJI^O^ ^T^R^ 

#7] 7fl^l- i^#A}7l^ ISEfl^AE aj)^ ^^^Jl, 
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si 

^•71 iSE^l^H sfl€# *}^£13. A>-g-SH ^"71 afli yfl^^-o]) o|gfl ^ 

A oM o>£^7l^- ifl^l ^11 o-|£-^g- ^^ji, 

^7l iSell^AE afl^^. ^t^ji, 

^•71 ^1 7]} 0)3. n*l^r ^ ^7) i^^n|^ cl^oj n>^ 3 s.^ ^}-§-*M #7l 
6] 

*)1 l *M 91^^, 

A cM ^.2.^/JE.efl*! «ViE^l7l^^ ^ #ofl ^71 *fll 

l/2^cf ELJI ^-71 ^12 #2} 1/231 ^ ^^11- ^olAinl-^ ^^^>Jl ) 

^>7l i^olAfn]-^. o] ^z}-^ ^12 31 ^7} ii^/H.efl 

<3^## ^Ajofl ^- 7 1 ^ 1 7 fl^# Sfl-f^ o)^ AlZ]-^ i3E)]ol^^-g- 

^"71^ if-sr}^ ^J-i: 41^1 ^s)^ ^12:^ . 

[^T 1 * 7] 

*n 6 *<hi sz^^i, 
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^ ^-ofl ^S^tKconformal) ^^5}-^ ^^Hr ^-fr e| £ 

[^t 1 * 9] 

*fl l %H1 &<>H, 
3^Rr 3-8: f^^-S s}^ h>£^) 

io] 

*fl 9 sa^i, 
9 %H] &<H>H, 

^t" ^ ^7l ^12 TflolB 3j]Ei-t- ii#A}7]^ ^1 1 ^ ^-HP^-i-i; ^^S|-J7 ( 
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f^^nl-l- ^ #7l ^zJ-^Bj-g. 3flE^5}^ # 7 1 ^ 2 <3** ^ 

#7l f^S^ #°l| #71 ^ ^ #£^#-8: S^r ^«11^« ^*H=r 3 
12] 

#71 0>£^l7l^;Sl ^^ofl ^7>^-el^-# ^#^H #?1 € <H 31 °1 ^ # 

71 ^#5)sL Lflofl Zl-Zl- ^ %#<3<*j * tr^*}^, 

#71 *a o^M * #71 ^s\S. #<i zl-zl- 7llolH^-(stacked 

gate layer) ^ 7flolH^ ^#^>JL, 

#7) 7llo]H^ sflE^^H #7] ifi %#<^«^^ #-^# 7>S.^e^ ^711 

51 TlHB sflU-frCparallel stacked gate patterns)* ^#*}sl, #7l 3# 

7)1 °1B A>ol^ cg^s-o. ^ u ^ ^ u 7 fl^*Ls. ^ Aj- 7 ] ^4 3. 

££r ^12 7fl^#* ^wl^Jl, 

#7l *fll 7ll^#o 1 l o^Bfl #71 i7f^-el^ AjHlj^ O.^ *\}7]i5}j]_, 
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<3 °l£rI-# #71 ^2}S #^^^<Hi i^/=eflo] 

#71 *fl2 7fl^l-Sl ^ ^ #71 ^^S]3L TlMH ^o) isfloH 
1:4- ^>-i:e^i #7l ^1 7fl^#^ ^fl-f^- islM^ ^s-o. ^a^ji, 

#7l ^3)3. TljolH ^ ZL ^1-71 ^M^s. ol-g-^ol n>^£i 

^7]JL, 

^* ^*Rr Ifs^ ^l2:« 0 v«l. 
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13] 

X] 12 *M 5ft<H^ ( 

#7) ^ ^eflol ^o} ^-71 yKE*ll7l# ^ a o V 7 ] vflo] ^-71 



14] 

Xl 13 *<H1 &<>H, 

^ ^ ^71 «V£.Xl7l^ ic#Al7lJ7, 
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15] 

*fl 13 %H1 5^1, 



^7) ^11 ^ *fl2 4iH 3flU#-g- £i=. y>H^7l^ #ofl ^71 ^1 o^eflol ^ 

#7l ££?ll^iE 5fl ^ ^-71 ^12 H31*l *>^3. 3fl!it ^ 4i afs A>-g- 
sr><^ til£^l7l^ ^Zj-^H ^1-71 ^^5lS ^ ^ vfl ofl ^^2)^ ^^^1 ^ ^ 

^"71 i£efl^l>iH 511 ^d* ^Ti^l-JL, 

#7) *fll ^ ^12 B^*l ^l-* ^ nV^s.^ A}-g-*}o} #7] a>£^l7l 

^•i: #71 ^ o^eflol ^ Aj- 7 ] ^t^s <3«* vfloil z^-zl- ^Jolf ^ 

H31*l ^ 31 <#7] afli Soi^.cf e ^ 2 B3!*l <3<^* *§^*Rr 3* S. 

16] 

14 StM^i, 



> 
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n-^r *fll ^-¥- 7ll 0 lH ^*1-JL, 

^7l ^ ^TllolH sflH-a- ?Hr ^"71 4 <H3H ^ ^hi ^his 

17] 

XI 16 %H1 Si^^i, 

^7l afli *lH7lMH 5L&^ ^ ^7l ^1 tf-f tIHh 5L^b|- ^Hl ^ ^e)A>o] 
18] 

*ll 12 ^Hl 5^1, 

^"71 *fll 7fl^-#ofl ^|^fl 5^#€ ^71 ^7>^el^ O.S ^71^ 

7) *fll 7fl ^# Ml 21 #71 r^-g-El^ #71 H}5L^l7l^ ^#^7^ ^J* 

^^5- *Hr #Hfl^ ^l2-^^>^ ^l^« o V^ 
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[$^* 19] 

18 %H] 91°]*), 

^"71 3fl€€- 4^31 A}~g-T5H Tfll 7fl^#ofl ^«fl 

^-71 7^ iflofl ^li ol^-s.^. 

^71 7l]olH ^ ^71 i^SjsVO. o)^og p> i3 s. S A|~§-<5H ^o V 

20] 

*fl 12 &<>H, 

^>7l i^^/^Leflo] c^S-O. ^ tJlSL^l^ ^tg Aj-ofl Aj- 7 ] ^o} 

l/2^Cf HJ1 ^"71 *fl2 #5] l/2iLT} ^ ¥*H» i^ol^nv^. 

^#^134 ^jofl Aj- 7 | 7 fl^-l-g- *fl-?-fe 0l« 0 V^ Alz^ ^lol^n|-^ 

21] 

20 *J-<H) 5a<>H, 

62-38 



1020030007547 2003/6/11 

l^ty 22] 

*f| 21 ^-ofl 5^1, 

[3^* 23] 

all 12 %H1 

24] 

*ll 23 iMl 5A°H, 
25] 

all 23 %H1 ^^H, 
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7) ^#*1 ?l^r Xl2 ^*#-§- S^^Ka, 

A oM XU * X]2 ^ *»-9-fe ^ ^ #3:1** ^^*>i, 

#7l ^^^<g^ ^Hl ^-7] ^ §f» #ein#^; ^r^fl-id** ^*Rr 3 

* i^Rr 3* ^SLS, S}^ <&£Xl 333^1 Xl^U^. 
[^T 2 -^" 26] 

ti>£^l7l^r ^ 0 H1 XU ^ XI 2 SM^ 9 ?** tb^Kr ^7>^-e)^-; 

^-7) XU <g « ^ #-^» 7>5.*1=S), ZL# A>o)o 1 X|l ^* ^ 

*)U ^ ^-71 XU S-J±t} 3. x)2 3-^ £i=. X|2 7fl^S ^€ 4^r7flSl XU 2§ 

TflojH *l|fi*; 

O ^ ' 

#71 Xl2 ^ ^ 3] #^-« 7^1 s^r XI 2 XM^ 

#7] XI 1 7fl^~I- X]-^^ AV 7 ] ^! <g gi=- e|Xl^^ iXl^l^n^ 2fl 

^; 

62-40 



1020030007547 #3 °^\- 2003/6/11 

27] 

26 * 0 H1 5U°1*1, 

no)A)*$ ^ ^ 7l]olB Sfl^-l- *}°H 7fl7fl^ iE^i ^^BV# D) 5. 

^2 ^^Sl ^7} ^7}^^9] S^, ^71 ^12 7fl°lH Sfl^o) ^ ^ ^ 

28] 

26 %H1 

[*c3^ 29] 

28 ^1 Si^*!, 
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l^T-ty 30] 

28 %H1 9X°]*], 

31] 

^>7l *fll 7fl^# S}Jf ^- 7l 71^ S^ojl H}o] ^Hfl^ ^ ± 

erf =. • 

-I s > 
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H^^S] di^/^el)<y <3 <*>!:; ^ 

32] 

*fl 31 ^°\] 

# 7 | ^^S) S vfl<H| *§^S\3L ^7) ^ ±7}^E]^^ £^ 4i7} 

33] 

*fl 31 %H1 5U*H, 

^71 eH)^ sfl^l- ^ #7] ^ iiLi cg^s.- A>oie). a o v 7 ) e]^^ 

* Ci 3L*h*>5l f ^7) iBe]li ^H-^SK 1 -^ <3#£H ^7) TflojE sflU^ 

34] 

*ii 3i sa<n>H, 
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35] 

*ll 34 $a<>H, 
36] 

^1 34 %H1 5d<>H, 
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